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(54) TiUe: METHOD AND DEVICE FOR HOUSING COMPONENT 




(57) Abstract 

The present invention related to a method and a device for reducing the number of water vapour molecules per unit volume in a 
housing (1) by providing an end (11) of the housing (1) which has a lower thermal inertia than the rest of the housing with perforations 
(15). When the temperature outside the housing (1) falls some of the more energetic water vapour molecules in the housing (1) will leave 
the housing (1) via the perforations (15) and a small number of the less energetic molecules will enter the housing frcsr. the surroundings. 
This will lead to a net flow of water vapour molecules out of the housing (1). 
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Method and device for housing component 

Technical field of the invention 

5 The present invention relates to a device and a method for housing moisture 

sensitive components of the type mentioned in the preambles of the independent 
claims. 

Description of Related Art 

10 

Moisture sensitive components, especially sensitive electronic components, are 
often protected from the effects of humidity in the air by being placed in air-tight 
housings. There are however situations when it is not desirable to have a completely 
sealed casing around such components. For example there are components and 

15 devices which have to work in an operating range of from -55^ C to +65^C. If they 
are housed in air-tight housings then the pressure changes caused by the e^qjansion 
of the air inside said housings when the temperature changes from the lower 
temperature to the upper temperature require that the housings have a strong and 
comparatively expensive construction. Furthermore any water vapour contained in 

20 the housing when the housing was sealed at, for example, room temperatm-e can 
condense out at lower temperatures. If the housing is not sealed then external 
temperature falls lead to a temporary underpressure in the housing until air has 
flowed into liie housing. When the external temperature rises then there is a 
temporary overpressure in the housing and external air flows out of the housing 

25 until this pressure difference between the inside and the outside of the housing no 
longer exists. The air flow into the housing entrains water vapour with it and this 
vapour can condense out to form water droplets inside the housing when the 
temperature falls the next time. 



30 



Another way of reducing the influence of water vapour on components in a housing 
is to leave small vent holes in the housing so that it is no longer airtight and to 
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provide heating means inside the housing. If there are no heating means in the 
housing then as the temperature drops the relative humidity of the air in the housing 
rises and eventually condensation forms on die enclosed components. The heating 
means prevents the temperature in the housing from dropping to such a low level 
5 that the dew point is reached and thereby prevents moisture condensing on the 
enclosed components. This however consumes energy. 

Sunraiary 

10 The object of the present invention is to provide a method and a device which can 
overcome the problem of how to protect sensitive components from water vapour in 
the air when the components are housed in protective housing which are not air- 
tight 

15 Normally if a housing is outdoors or is in a normal unsealed room or space which 
undergoes diurnal changes in temperature then there is a continuous exchange of air 
from the surroundings to the inside of a ventilated housing through the vent holes 
due to differences between the ambient temperature and ambient pressure and the 
temperature and pressure inside the housing. The vent holes are only intended to 

20 even out the pressure differences which occur between the inside of the housing and 
the surroundings and the flow of air though them is small. However the random 
motion of water molecules in the water vapour in the air allows them to enter or 
leave the casing independently of any air flow through the vent holes. 

25 When a housing at a certain temperature containing air with a certain relative 

humidity is cooled, for example when night falls, the ak inside the casing may cool 
to below its dew-point temperature, thereby causing water vapour to condense out 
on the components inside die housing. When the casing warms up again this 
moisture can evaporate as the warmer air is able to absorb more water vapour. 

30 Therefore there is only a risk of condensation occurring when the temperature of a 
casing falls. If the water vapour inside a casing can be removed at a rate equal to, or 
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faster than, that required to keep the relative humidity low enough to prevent 
condensation then condensation in the housing during falling temperatures can be 
avoided. 

5 There can occur times when the number of molecules of water vapour per unit 

volume inside the housing is tibie same as the number of molecules of water vapour 
per unit volume outside the housing. If the water molecules mside the housing are at 
the same temperature as the water molecules outside the housing then they will have 
the same average energy and if the number of molecules of water vapour per unit 

10 volume inside the housing is the same as the number of molecules of water vapour 
per unit volmne outside the housing then there will be no nett exchange of mole- 
cules between the interior and exterior of the housing. 

If there is a difference in the mmiber of molecules of water vapour per unit volume 
15 inside the housing aad the number of molecules of water vapour per unit volume 
outside the housing, and both the housing and its surroundings are at the same 
temperature then there will be a nett flow which will tend to reduce the difference 
until a steady state is reached in which the average flow in and out of the housing is 
the same. 

20 

If the housing and its surroundings are at different temperatures then when the 
steady state of water molecule flow is reached then there will be a difference in the 
number of molecules per unit volume inside the housing and the number of mole- 
cules per unit volume outside the housing. This is because, if, when starting from a 

25 state where there are equal numbers of water molecules per unit volume both inside 
and outside the housing, a temperature difference arises between the interior and 
exterior of the housing then there will be a nett flow of water molecules from the 
warmer region to the colder region. This is because more of the higher energy water 
molecules in the warmer region will pass through the vent holes than the lower 

30 energy molecules in the colder region. This will lead the warmer region becoming 
relatively less humid than the colder region. Thus if the ambient temperature outside 
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a housing falls then there should theoretically be a nett flow of molecules out of the 
housing until the temperature of the housing falls and a new equilibrium state is 
reached. If in the new equilibrium state the housing is still warmer than the 
surroundings due to, for exanq)le, heat given off by components contained in it, then 
the number of molecules per unit volume inside the housing will be less than the 
number of molecules per unit volume outside the housing. In other words it will be 
less himiid inside the housing. 

In practice the difference in the number of molecules per unit volume inside the 
housing and outside the housing caused by cooling of the surroundings is less than 
the theoretical maximum because of heating of the air in the immediate vicinity of 
the vent holes by the walls of the casing. This problem is caused by the water 
molecules on the outside of the housing near to the vent holes have substantially the 
same average energy as the molecules on the inside of the casing near to the vent 
holes and the nett flow of water molecules through the vent holes becomes zero. 

An object of the present invention is to overcome this problem. 

According to the present invaition the above stated problem is solved by providing 
a housing which has means, preferably passive means, for producing a difference in 
the average velocity of water molecules inside and outside of the housing in the 
vicinity of vent holes provided in the housing wherein the water molecules inside 
the housing have a higher average velocity than the molecules outside the housing. 
In this way there will be a nett transfer of water molecules from inside the casing to 
outside the casing thereby resulting in a reduction in the humidity inside the casing. 

In a preferred embodiment of the invention the passive means for producing a 
difference in the average velocity of water molecxiles inside and outside of the 
housing in the vicinity of vent holes provided in the housing comprises that the wall 
of the housing in the vicinity of the vent hole or holes is constructed so that it has a 
lower thermal inertia than the rest of the housing and is thermally insulated from the 
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rest of the housing. In this way when the ambient temperature outside of the housing 
falls then the temperature of said wall of the housing will fall more quickly than the 
temperature of the rest of the housiQg and the inside of the housing. Water 
molecules in the air near to this wall therefore lose energy (and speed). Thus water 
5 molecules in the interior of the housing at a distance from the portion will on 
average have more energy than those outside the housing. Thus, on average, a 
greater number of higjier energy water molecules will leave the housing than lower 
energy water molecules will go into it 

10 In order to avoid consuming energy the water molecules inside the housing are 

preferably heated by waste heat normally given off by the components enclosed in 
the housing. 

The invention will be described more closely by means of non-limiting examples of 
15 embodiments and with reference to the accompanying figures. 

Brief Description of the Drawings 

Figure 1 shows a perspective view of an embodiment of a housing made in a 
20 accordance with the present invention; 

Figure 2 shows schematically a lateral cross-section through the embodiment of a 
housing shown in figure L' 

25 Figure 3 shows schematically a lateral cross-section through another embodiment of 
a housing shown in figure 1. 

Detailed Description of the Embodnnents 

30 Figure 1 shows a perspective view of a housing 1 in accordance with the invention. 
Housing 1 is mounted on a supporting surface, for example a printed circuit board 3 
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and encloses a component 5, which may also be a printed circuit board. In this 
embodiment housing 1 has the shape of a rectangular box but it can have any 
suitable shape. In order to simplify the description the generic word "side" is used 
to describe a wall or top surface or base of a rectilinear housing. The word "side" 
5 also is intended to refer to the casing of a curvilinear, e.g. hemispherical, housing. 
Housing 1 is comprised of a top side 7, preferably but not obligatorily a bottom side 
1\ two long sides 9, a first short side 1 1 and a second short side 13. First short side 
is perforated by a plurality of through holes 15. Holes 15 can be of any suitable 
shape and preferably have a maximum diameter or width of between 20 - 0.01 mm 

10 and most preferably between 5 mm- 0.5 mm. Larger holes allow excessive amounts 
of air flow and leave the component exposed to electromagnetic interference while 
smaller holes risk being blocked by water droplets or airborne contaminants. 
Housing 1 can be made of any material suitable for protecting the enclosed 
component 5, for example plastic, metal e.g. aluminium, copper, stainless steel, 

15 brass etc., composite material such as fibre reinforced materials, wood, rubber, etc. 

Figure 2 shows schematically a section along line II-II through the housing shown in 
figure 1. It can be seen here than top side 7, bottom side T and second short side 13 
are thicker than first short side 11. Although not visible m this figure long sides 9 

20 are also thicker than first short side 1 1. The relative thinness of first short side 1 1 
means that it has a lower heat capacity per unit surface area than the other sides 9, 
13 and the top 7 of housing 1 if it is made of the same material as the other sides. 
This means that the thermal inertia of first short side 1 1 is lower than that of the 
other sides and that when there is a temperature difference between the inside of the 

25 housing 1 and the surroxmdings e.g. the surroundings have a lower temperature than 
that inside the housing then the temperature of short side 1 1 will fall more quickly 
than the temperature of the other sides 7, 7\ 9, 13 of the housing 1. Consequently 
water molecules inside the housing 1 at a distance from short side 1 1 will have more 
energy and hence move more rapidly than molecules close to short side 1 1 and 

30 outside the housing 1 . Therefore stotistically moi^ of these more energetic 

molecules inside the housing will leave the housing 1 through holes 15 than less 
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energetic molecules from outside the housing 1 will enter the housing 1 through 
holes 15. This will resiilt in the number of water molecules per unit volume inside 
tihe housing 1 to decrease. 

5 Figure 3 shows a cross-section, similar to that shown in figure 2, of a second 

embodiment of the invention. In tiiis embodiment the first short side 1 1' is thermally 
insiilated from the rest of the housing 1 by means of a layer 17 of a material have a 
lower coefficient of thermal conduction than the rest of the housing. This means that 
the conduction of heat through the sides 7, 1\ 9 of the housing to first short side IT 

10 is reduced. This enables the first short side 1 1' to follow drops in the temperature of 
the surroundings more closely as heat lost to the surroundings is not replenished by 
heat conducted though the top and long sides of the housing to the first short side. 

In order to prevent condensation on the inside of the housing the temperature 
15 difference between the inside of the first short side 1 1, 1 T and the rest of the 

interior of the housing should not be too large. It should suitably be between 0. 1-2 ° 
C- It must be noted that the main transfer of heat between the sides 7, 1\ 9, 13 of 
the housing to the first short side 11, 1 T can be, depending on the materials used, 
by radiation as there are 5 other sides radiating toward it 

20 

In another embodiment of the invention, while the first short side of the housing has 
the same thickness as the other sides, the material of the first short side 1 1 is not the 
same as the material used for other sides of the housing but is chosen to have a 
lower specific heat capacity in order to permit it to closely follow temperature 
25 changes. Thus it could for example be made of steel while the rest of the housing 
could be made of aluminium as steel has a specific heat capacity which is about 80 
% that of aluminium. Any suitable casing materials can be used for the respective 
sides as long as their relative dimensions and physical properties are chosen to 
achieve the above-mentioned temperature difference. 



30 
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In the event that the housing is not box-shaped then it is possible fliat just a portion 
of one or more sides is/are given a lower thermal inertia than the rest of the housing 
in order to achieve the above-described water vapour reducing effect. 

While the invention has been illustrated as being applied to the short side of a box- 
like housing it is of course conceivable to apply it to any side of a housing. 
However the advantageous effects of the invention are reduced if the top side of the 
housing is perforated as this allows heat to escape by hot air rising through the 
perforations and leads to an excessive flow of air through the perforations. 
The invention is not intended to be limited to tihe embodiments described above but 
may be modified within the scope of the accompanying claims. 
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Claims 

1. Homing for components characterised in that said homing (1) has at least one 
first side (1 1, H') which has a lower theamal inertia than other sides (7, T, 9, 13) of 
said housing, wherein said first side is perforated by at least one through hole (15, 
15'). 

2. Housing for components characterised in that said housing (1) has at least one 
first portion of a side (11, 11') which has a lower thermal inertia than the other 
portions of said housing, wherein said first portion of a side is perforated by at least 
one through hole (15, 15'). 

3. Housing according to claims 1 or 2 characterised in ihat said through hole (15, 
15') has a diameter or maximum width of between 20 nun and 0.01 mm. 

4. Housing according to any of the previous claims characterised in that said 
through hole (15, 15') has a maanmm diameter or width of between 5 mm and 0.5 
mm. 

5. Housing according to any of the previous claims characterised in that said first 
side (1 1, 11') or portion of a side is made of the same material as the rest of the 
sides (7, 7', 9, 13) of said housing ( 1) but is thinner. 

6. Housing according to any of the previous claims characterised in that said first 
side (11, 11') or portion of a side is made of a material which is different to the 
material out of which the rest of the sides (7, 7', 9, 13) of said housing (1) are made 
from. 

7. Housing according to any of the previous claims characterised in that first side 
(1 1, 1 1 ') or portion of a side is thermally insulated fi-om the rest of said housing (1) 
by a thermal insulator (17). 
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8. Methiod for reducing the number of water vapour molecules per unit volume in a 
housing (1) having sides (7, 1\ 9, 11, IT, 13) characterised by the steps of 
perforating one of said sides (11, 1 T) with at least one through hole (15, 15') and 
reducing the thermal inertia of the perforated side (1 1, 1 T)- 

9. Melhod for reducing the number of water vapour molecules per unit volume in a 

housing (1) having sides (7, 1\ 9, 11, li\ 13) characterised by the steps of 
perforating one of said sides (11, IT) with at least one through hole (15, 15') and 
providing a thermal insulator (17) between said perforated side (11,11') and the 
other sides (7, 1\ 9, 11, \V\ 

10. Method for reducing the number of water vapour molecules per unit volume in a 
housing (1) having sides (7, 9, 1 1, 11', 13) characterised by the steps of perforating 
one of said sides (11, IT) with at least one through hole (15, 15'), reducing the 
thermal inertia of the perforated side (11, 11 ') providing a thermal insulator (17) 
between said perforated side (1 1, 1 1 ') and the other sides (7, 7', 9, 1 1, IT). 
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Figure 2 
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Figure 3 
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